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Syntheses to be covered:

- Ecteinascidin 743 (C
orey)

- Eleutherobin (N
icolaou)

- Salinosporam
ide A (C

orey)
- Bryostatin 16 (Trost)
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“Preparative H
PLC

 has been, by 
far, the m

ost useful tool for 
separation of com

plex m
ixtures.”

Isolation of M
arine N

atural Products W
ael E. H

oussen and 
M

arcel Jaspars. From
: M

ethods in Biotechnology, Vol. 20, 
N

atural Products Isolation, 2nd ed.
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Isolation: First isolated from
 crude ethanolic extracts from

 Ecteinascidia turbinata in 1969. Extracts had 
potent cytotoxicity (picom

olar to nanom
olar range), but w

ere not fully characterized until 1990. 
Biosynthesis: Structurally related to safram

ycins. Postulated to com
e from

 tw
o dim

erized tryrosine 
residues, a cysteine residue, and subsequent M

annich and Pictet-Spengler condensations.
Total Synthesis: E.J. C

orey, D
avid Y. G

in, R
obert S. Kania. JAC

S. 1996, 118, 9202-9203.
M

echanism
 of action: Binds in the m

inor groove of D
N

A and alkylates guanine, disrupts the cell cycle, 
causes alterations in transcription, eventually leading to cell death. 
Clinical trials: Involved in over 30 trials in U

.S. Studies in Europe have show
n prom

ise for treating soft 
tissue sarcom

a, a rare form
 of cancer that has had no new

 treatm
ents in 20 years. Also, show

s prom
ise in 

treating drug-resistant form
s of cancer possibly by interfering w

ith p-glycoprotein production.
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Isolation: First isolated from
 Eleutherobia sp. collected in Australia in 1995 by W

illiam
 Fenical's lab at Scripps 

Institution of O
ceanography. Also recently isolated from

 a C
aribbean coral Erythropodium

 caribaeorum
.

Total Synthesis: K.C
. N

icolaou, Floris van D
elft, Takashi O

hshim
a, et al. AC

IE, 1997, 36, 2520-2524. 
N

icolaou group also published synthesis of Sarcodyctins (sim
ilar to eleutherobin) and analogs via solid phase 

synthesis.
M

echanism
 of action: M

echanism
 of action sim

ilar to Taxol. Binds to and polym
erizes tubulin. 

Clinical trials: C
urrently in preclinical status.
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Isolation: Isolated from
 bacteria of the genus Salinospora by W

illiam
 Fenical (SIO

) in 2003.
Total Synthesis: Leleti R

ajender R
eddy, P. Saravanan, and E. J. C

orey. JAC
S, 2004, 126, 6230-6231.

M
echanism

 of action: Potent inhibitor of the proteasom
e by covalently binding to the active site threonine 

residues of the 20S proteasom
e.

Clinical trials: In vitro studies have show
n salinosporam

ide A to have potent activity against several cancer 
cell lines. Proceeding through several phase I trials as a single agent against m

ultiple m
yelom

a, solid tum
ors, 

or lym
phom

a.
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Isolation: Found in extracts of the bryozoan Bugula neritina collected in the G
ulf of C

alifornia and G
ulf of 

M
exico. R

ecent w
ork has show

n that it is likely produced by the sym
biotic bacteria Endobugula sertula.  

Total Synthesis: Bryostatin 16: Barry Trost, G
uangbin D

ong. N
ature, 2008, 456, 485-488. Synthesis 

described as “atom
-econom

ical” by Trost. Before Trost's synthesis only 3 of 20 bryostatins had been 
chem

ically synthesized.
M

echanism
 of action: C

an bind to protein kinase C
, an enzym

e involved in the upregulation and 
dow

nregulation of certain proteins. 
Clinical trials: Bryostatin 1 involved in over 30 trials related to cancer. Trials using bryostatin 1 and its 
analogs have been disappointing w

hen used alone as an anticancer agent, but w
hen used in com

bination the 
drug show

s m
ore prom

ise. G
ranted orphan drug status by FD

A w
hen used in com

bination w
ith Taxol for 

esophageal cancer in 2001. Also being tested in trials as an anti-Alzheim
er's agent.
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